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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A "Device for Reducing [[the]]_a Width of Graph" which 
reduces [[the]]_a width of [[the]]_a Binary Decision Diagram for Characteristic Function 
(BDD_for_CF), where BDD_for_CF is a characteristic function x (X,Y) defined in Equation 

(1), X=(x 1j ... l x r? )(n€A/, N is a set of natural numbers) denotes input variables, Y=(yo, ...j/n- 

i)(ff£2 f meN) denotes [[the]] output variables of a multiple-output logic function F(X), and 

F(X)=(/b(X),... ) / : m .i(X)) is an incompletely specified function to [[the]] an output including 
don't care, said device comprising: 

(A) "Means to Store Node Table" storing the node table which is [[the]]_a table of 
node data that consists of [[the]] labels of variables and pairs of edges e 0 (vi) and ei(v,), 

where the labels of variables are labels given to [[the]] variables z, (z/e (XuY)) 

corresponding to [[said]] each non-terminal node v, in the BDD_for_CF of the multiple- 
output logic function F(X), and a pair of edges 

e 0 (v,) and (v,) that points [[the]]Jo next transition child node(s) when [[the]] input 

values of z, (z,€ (XuY)) are 0 and 1 ; 

(B) "Means to Find [[the]] Dividing Lines" setting [[the]]_a height of the partition lev 
which partitions BDD_for_CF represented by said node table stored in said "Means to 
Store Node Table"; 

(C) "Means to Generate Column Functions" generating a column function which 
represents [[the]]_a column of [[the]]_a decomposition chart derived by [[the]]_a functional 
decomposition from said node table stored in said "Means to Store Node Table", where the 
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decomposition is obtained by partitioning said BDD_for_CF by said height of the partition 
lev set by said "Means to Find the Dividing Lines"; and 

(D) "Means to Reconstruct Assigned BDD" which assigns [[the]] constants to [[the]] 
don't care in [[the]] compatible column functions of column function generated by said 
"Means to Generate Column Functions", and consequently frmakesl l assigns these 
compatible column functions to the identical column functions (h e r e aft e r, ass i gn e d co l umn 
funct i ons) , and reconstructs said BDD_for_CF using [[the]] new assigned column function, 
and finally updates the node table in said "Means to Store Node Table", wherein Equation 
(1) is defined as follows: 
[Equation 1] 

m-l 

X (X, Y) = A {Vifi-o v Vifu v /^} (1) 
where f L0 , ,//_</ are [[the]] OFF function, the ON function and [[the]] DC function 
defined in Equation (2), respectively, wherein Equation (2) is defined as follows: 
[Equation 2] 



'^>-\ o (otherwise) ' 7i " U ' ~ \ 0 (otherwise) ' }U,K ) \ 0 (otherwise) 

(2) 



2. (Currently Amended) The "Device for Reducing [[the]]_a Width of Graph" 
according to Claim 1, wherein: 

the device further comprises; 

(E) "Means to Store Compatible Graphs" storing [[the]] compatible graph as a table 
of function node data, [fthatll which is a table of column function labels of [[said]] each 
function node and [[the]] data of compatible edges connected to the function node, where 
the compatible graph is a graph which has said column functions as nodes (function 
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nodes), and wherein a pairof function nodes corresponding to the column functions 
compatible with each other are connected by an edge (compatible edge); 

(F) "Means to Generate Compatible Edges" which selects [[the]]_a pair of 
compatible column function from [[the]]_a set of column functions corresponding to said 
each function node data, stored in said "Means to Store Compatible Graphs", and then 
adds a compatible edge which connects these function nodes with function node data 
corresponding to these compatible column functions, and finally updates the function node 
data stored in said "Means to Store Compatible Graphs"; and 

(G) "Means to Generate Cliques" covering nodes with [[the]]_a minimum number of 
complete subgraphs (cliques) for all nodes in said compatible graph, and then generating 
clique data of function node set contained within the clique; and 

wherein said "Means to Generate Column Functions" further generates column 
functions corresponding to each edge of nodes at said height of the partition lev set by said 
"Means to Find the Dividing Lines" from said node table stored in "Means to Store Node 
Table", and then generates said function node data having column function labels 
corresponding to these column functions, and then stores in said "Means to Store 
Compatible Graphs", and 

wherein said "Means to Reconstruct Assigned BDD" further reconstructs said 
BDD_for_CF by making some column functions fftoll into the identical assigned column 
functions by assigning the constants to don't care of the column functions corresponding to 
each function node contained in the clique data produced by said "Means to Generate 
Cliques", and updates said node table in said "Means to Store Node Table". 
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3. (Currently Amended) The "Device for Reducing [[the]]_a Width of Graph" 
according to Claim 1, wherein: 

said "Means to Find the Dividing Lines" further sets the height of the partition lev 
sequentially from the height of the child node of [[the]]_a root node in BDD_for_CF 
represented by said node table stored in said "Means to Store Node Table", towards [[the]] 
a low height, and 

said "Means to Reconstruct Assigned BDD" further reconstructs sequentially in said 
each height of the partition lev set by said "Means to Find the Dividing Lines". 

4. (Currently Amended) A "Device for Logic Synthesis" which generates look-up 
tables (LUTs) of [[the]] data for constructing logic circuits corresponding to [[said]]_a 
multiple-output logic function F(X) from the BDD for CF (Binary Decision Diagram for 
Characteristic Function) of the multiple-output logic function F(X)=(f 0 (X), .... f m -i(X)) with 

input variables X=(xi x n ) (neN), said device comprising: 

(A) "Means to Store Node Table" storing BDD_for_CF representing [[the]]_a 
characteristic function x (X, Y) (where Y=(y 0 , y m -i) (m^2, msN) denotes output variables 

of F(X)) defined in Equation (3), as [[the]]_a node table which is [[the]]_a table of node data 
that consists of [[the]] labels of variables and pairs of edges e 0 (v7) and ei(v,), where said 
multiple-output logic function F(X)=(/b(X), .... f m -i(X)) is a completely specified function, the 

labels of variables are labels given to [[the]] variables z, (z,e (XuY)) corresponding to 
[[said]] each non-terminal node v, in the BDD for CF, and a pair of edges e 0 (ty) and ei (v,) 
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that points [[the]]Jo next transition child nodes when [[the]] input values of z, (z,€ (Xu Y)) are 
0and1; 

(B) "Means to Store LUTs" storing said LUTs; 

(C) "Means to Find [[the]] Dividing Lines" setting [[the]]_a height of the partition lev 
which partitions BDD_for_CF represented by said node table stored in said "Means to 
Store Node Table"; 

(D) "Means to Reduce by Shorting" executing shorten-processing ffthatl l which is 
[[the]]_a processing to replace [[the]] edge e c (v k ) that points frthel l to a node vj among two 
edges e 0 (v k ) and e,(v k ) of [[the]]_a parent node v k of the node v h by [[the]] edge e b {vj) other 
than [[the]] edge e a (Vj) of the node v jt in the case that [[the]]_a terminal node related to 
X(X, Y)=0 pointed by the edge e a (vj) of either [[the]] edges e 0 (vy) or e^vj) of the node v jt 

about the node data of the node Vj related to [[the]]_a variable yfeY) representing output 

and the parent node v k of the node vj, where the nodes v 7 and v k are contained in [[the]]_a 
subgraph S 0 including [[the]]_a root node among the node data of non-terminal nodes 
stored in said "Means to Store Node Table", in the case of partitioning BDD_for_CF to 
[[the]] two subgraphs B 0 and Bi at [[the]]_a partition line in said height of the partition lev; 

(E) "Means to Measure [[the]]_a Width of BDDs" which counts [[the]]_a number of the 
edges that point [[the]]_to child nodes of the non-terminal nodes, whose height is smaller 
than said height of the partition lev, among the edges which are the non-terminal nodes in 
BDD_for_CF to which said shorten-processing by said "Means to Reduce by Shorting" is 
applied and which belong to the non-terminal nodes whose height is larger than said height 
of the partition lev (where the edges pointing tothe same node is counted as one, and the 
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edge pointing to [[point the]]_a constant 0 is disregarded), and produces the numbe r of the 
edges as [[the]]_a width Wat the partition line in said height of the partition lev; 

(F) "Means to Compute the Intermediate Variables" calculating the number of 
intermediate variables u following Equation (4), using the width W produced by said "Mean 
to Measure the Width of BDDs"; 

(G) "Means to Generate LUTs" which generates LUTs from the node data and 
stores said LUTs in said "Means to Store LUTs", for the non-terminal nodes which belong 
to the subgraph 6 0 including the root node, among the non-terminal nodes stored in said 
"Means to Store Node Table", in the case of partitioning said BDD_for_CF into two 
subgraphs at the partition line in said height of the partition lev; and 

(H) "Means to Re-construct BDDs" which generates a binary tree which has the 
same number of control inputs as the number of intermediate variables u which is 
calculated by said "Means to Compute the Intermediate Variables", and reconstructs the 
BDD_for_CF by replacing the node data of non-terminal nodes in subgraph Bo of 
BDD_for_CF stored in said "Means to Store Node Table" by the node data representing 
said binary tree, and updates the node table stored in said "Means to Store Node Table" 
by the node data of the non-terminal nodes in said reconstructed BDD for CF . wherein 
Eouation (3) and Eouation (4) are defined as follows: 

[Equation 3] 

i=0 

[Equation 4] 

u=\\o g2 W] (4) 
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5. (Currently Amended) The "Device for Logic Synthesis" according to Claim 4, 
wherein said "Means to Store Node Table" stores the BDD_for_CF as a node table, where 
said BDD_for_CF is a graph that represents the characteristic function x (X,Y) (where 

V=(yo. ■ • ym-\) (m=2, meN) denotes the output variables of F(X)) defined in Equation (5), 

with said multiple-output logic function F(X)=(/b(X), /^(X)) of an incompletely specified 
function that includes don't cares in outputs, said node table is the table of the node data 
that consists of the labels of variables and pairs of edges eo(v,) and ei(v,), said labels of 

variables are labels given to the variables z, (z,<= (XuY)) corresponding to said each non- 
terminal node V, in the BDD_for_CF, and said pair of edges 

e 0 (vi) and ei (v,) that points Jo the next transition child nodes when the values of z, 

(z,€ (XuY)) are 0 and, wherein Equation (5) is defined as follows: 
[Equation 5] 

m— 1 

Y) = A {VifiJ* v y t /i_i v /^} (5) 

1=0 

where f L0 , /;_!,/)_<* are [[the]] OFF function, [[the]] ON function and [[the]] DC 
function defined in Equation (6), respectively, wherein Equation (6) is defined as follows: 
[Equation 6] 



/ijW "(0 (othermse) -|. Q (etherise) •^ X >-{ 0 (otherw^ 



(rf)) 
(otherwise) 

(6) 



6. (Currently Amended) A "Device for Logic Synthesis" which generates look-up 
tables (LUTs) of the data for constructing logic circuits corresponding to [[said]] multiple- 
output logic function f{X) from [[the]]_a BDD for CF (Binary Decision Diagram for 
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Characteristic Function) of the multiple-output logic function F(X)=F( 0 (X) /m-i(X)) with 

input variables X=(xi x„) (neM, said device comprising: 

(A) "Means to Store Node Table" storing BDD_for_CF representing [[the]]_a 
characteristic function x (X, V) (where Y=(y 0 , Ym-i) (m02, mDN) denotes output 
variables of F(X)) defined in Equation (3). as [[the]]_a node table which is [[the]]_a table of 
node data that consists of [[the]] labels of variables and pairs of edges e0(v\) and e1(vi), 
where said multiple-output logic function F(X)=f 0 (X) fm-iPO) is a completely specified 

function, the labels. of variables are labels given to the variables z, (z,€ (Xu Y)) 

corresponding to [[said]] each non-terminal node v, in the BDD_for_CF, and a pair of edges 
e 0 (Vi) and ei (v{) that points [[the]]_to next transition child nodes when [[the]] input values of 

Zj (z,€ (Xu Y)) are 0 and 1 ; 

(B) "Means to Store LUTs" storing said LUTs; 

(C) "Means to Find [[the]] Dividing Lines" setting [[the]]_a height of the partition lev 
which partitions BDD_for_CF represented by said node table stored in said "Means to 
Store Node Table"; 

(D) "Means to Reduce by Shorting" executing shorten-processing ffthatl l which is 
[[the]]_a processing to replace [[the]] edge e c (v k ) that points ffthell to a node vj among two 
edges e 0 (v k ) and e^v k ) of [[the]]_a parent node v k of the node vj, by [[the]]_an edge e b (Vj) 
other than frthe l an edge e a (Vj) of the node vj, in the case that [[the]]_a terminal node related 
to i (X, Y)=0 pointed by the edge e a (vj) of either the edges eo(vj) or e^vj) of the node v Jt 

about the node data of the node vy related to [[the]]_a variable y^e V) representing output 
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and the parent node v k of the node vj, where the nodes vj and v k are contained in [[the]]_a 
subgraph S 0 including [[the]]_a root node among the node data of non-terminal nodes 
stored in said "Means to Store Node Table", in the case of partitioning BDD_for_CF to 
[[the]] two subgraphs S 0 and B^ at [[the]]_a partition line in said height of the partition lev\ 

(E) "Means to Measure [[the]] Width of BDDs" which counts the number of [[the]] 
edges that point [[the]]_to child nodes of [[the]] non-terminal nodes, whose height is smaller 
than said height of the partition lev, among the edges which are the non-terminal nodes in 
BDD_for_CF to which said shorten-processing by said "Means to Reduce by Shorting" is 
applied and which belong to the non-terminal nodes whose height is larger than said height 
of the partition lev (where the edges pointing tothe same node is counted as one, and the 
edge to point [[thellto a constant 0 is disregarded), and produces the numbe r of edges as 
[[the]]_a width I/Vat the partition line in said height of the partition lev] 

(F) "Means to Compute [[the]] Intermediate Variables" calculating the number of 
intermediate variables u following Equation (4), using the width W produced by said "Mean 
to Measure the Width of BDDs"; 

(G) "Means to Generate LUTs" which generates LUTs from the node data and 
stores said LUTs in said "Means to Store LUTs", for the non-terminal nodes which belong 
to the subgraph 8 0 including the root node, among the non-terminal nodes stored in said 
"Means to Store Node Table", in the case of partitioning said BDD_for_CF into two 
subgraphs at the partition line in said height of the partition lev, and 

(H) "Means to Re-construct BDDs" which generates a binary tree which has the 
same number of control inputs as the number of intermediate variables u which is 
calculated by said "Means to Compute the Intermediate Variables", and reconstructs the 
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BDDJorCF by replacing the node data of non-terminal nodes in subgraph B 0 of 
BDD_for_CF stored in said "Means to Store Node Table" by the node data representing 
said binary tree, and updates the node table stored in said "Means to Store Node Table" 
by the node data of the non-terminal nodes in said reconstructed BDD for CF , wherein 
Equation (3) and Equation (4) are defined as follows: 
[Equation 3] 

m-l 

X (X,Y)= A (»• = /«(*)) (3) 

[Equation 4] 

u=[log 2 ^l (4) 

wherein said "Means to Store Node Table" stores the BDD_for_CF as a node table, 
where said BDD_for_CF is a graph that represents the characteristic function x (X, Y) 

(where Y=(yo, y m -i) ("7^2, meN) denotes [[the]] output variables of F(X)) defined in 

Equation (5), with said multiple-output logic function F(X)=(/b(X), /m-i(X)) of an 
incompletely specified function that includes don't cares in outputs, said node table is the 
table of the node data that consists of the labels of variables and pairs of edges e 0 (f7) and 

ei(i//), said labels of variables are labels given to the variables z, (z,€ (XuY)) corresponding 

to said each non-terminal node \z, in the BDDJor_CF, and said pair of edges 

e 0 (v,) and ei (v,) that points Jo the next transition child nodes when the values of z, 

(z,€ (XuY)) are 0 and, wherein Equation (5) is defined as follows: 
[Equation 5] 
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m-l 

X (X, Y) = A {Vifu> V yjo V f^} (5) 

t=0 

where f L0 , /)_i,/)_ d are [[the]] OFF function, [[the]] ON function and [[the]] DC 
function defined in Equation (6), respectively, wherein Equation (6) is defined as follows: 
[Equation 6] 

IiJ>{ } ~ \ 0 (otherwise) ,AjW ~ \ 0 (otherwise) ~ \ 0 (otherwise) 

(6) 



th e dev i c e compristo tho "Dev i ce for Reduc i ng the Width of Graph" accord i ng to 
cla i m 1, and 

said "Means to Reduce by Shorting" reduces the width of BDD_for_CF represented 
by said node table stored in said "Means to Store Node Table" by sa i d "Dev i ce for 
Reduc i ng th e Width of Graph", and then performs said shorten-processing on [[the]] 
updated node table. 

7. (Currently Amended) The "Device for Logic Synthesis" according to claim 4, 
wherein the device further comprises: 

"Means to Decide [[the]] Ordering of Output Variables" deciding [[the]] order tt of 
elements of said multiple-output logic function F(X) to minimize [[the]]_a value of T 
represented in Equation (7), where Tr=(Tr[0], .... tt[/77-1]) (tt[/]=; represents that fj is the /'th 

element) is the order of the logic functions f 0 (X) fm-i(X) that are elements of said 

multiple-output logic function F(X), and supp(fy is [[the]]_a set of input variables that 

influence the logic function fj (eF(X)); 
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"Means to Decide [[the]] Ordering of all [[the]] Variables" deciding [[the]]_an order of the 
variables y,(eY) representing the outputs and input variables x, (eX) in the order P that 

satisfies Equation (8); and 

"Means to Generate BDDs" which generates node data of the BDD_for_CF according 
to [[the]] an order P decided in said "Means to Decide the Ordering of all the Variables", 
and then stores in said "Means to Generate BDDs" , wherein Equation (7) and Equation (8) 
are defined as follows: 
[Equation 7] 



8. (Currently Amended) A Method to Reduce [[the]]_a Width ofa Graph which 
reduces [[the]]_a width of [[the]]_a BDD for CF (Binary Decision Diagram for Characteristic 
Function) , in [[the]]_a system comprising "Means to. Store Node Table" which stores [[the]] 
a node table which is [[the]]_a table of node data that consists of the labels of variables and 
pairs of edges e 0 (v,) and e^v,), where BDD_for_CF is a characteristic function x (X, Y) 

defined in Equation (9), X=(xi x n ){nsN, N is a set of natural numbers) are input 

variables, Y=(y 0 y m .i)(m£2, meN) denotes [[the]] output variables of a multiple-output 



T= £ U su pp(/*m) 



[Equation 8] 
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logic function F{X), F(X)={f 0 (X),...,f m . : (X)) is an incompletely specified function to [Knell an 
output including don't care, the labels of variables are labels given to [[the]] variables z, (z,€ 

(XuY)) corresponding to [[said]] non-terminal node v, in the BDD_for_CF of the multiple- 
output logic function F(X), and a pair of edges e 0 (v,) and e^ (v,) that points [[the]]Jo next 
transition child nodes when [[the]] input values of z, (z,<= (XuY)) are 0 and 1 . the method 

comprising the steps of: 

a) a "Step to Find Dividing Lines" setting [[the]]_a height of the partition lev which 
partitions BDD_for_CF represented by said node table stored in said "Means to Store 
Node Table"; 

b) a "Step to Generate Column Functions" generating a column function which 
represents [[the]]_a column of [[the]]_a decomposition chart derived by [[the]]_a functional 
decomposition from said node table stored in said node table in said "Means to Store Node 
Table", where the decomposition is obtained by partitioning said BDD_for_CF by said 
height of the partition lev set in said "Step to Find Dividing Lines"; and 

c) a "Step to Reconstruct Assigned BDD" . performed bv a computer, assigning 
[[the]] constants to [[the]] don't care in [[the]] compatible column functions of the column 
function generated in said "Step to Generate Column Functions", and consequently 
making assigning these compatible column functions to the identical column functions 
(her ea ft e r, ass i gn e d column functions) , and reconstructing said BDD_for_CF using new 
assigned column functions, and finally updating the node table in said "Means to Store 
Node Table", wherein Equation (9) is defined as follows: 

[Equation 9] 
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(9) 



where f L0 > fu^d are [[the]] OFF function, [[the]] ON function and [[the]] DC 
function defined in Equation (10), respectively, wherein Equation (10) is defined as follows: 
[Equation 10] 



9. (Currently Amended) The Method to Reduce the Width of Graph according to 
Claim 8 wherein:. 

said system further comprising "Means to Store Compatible Graphs" storing [[the]]_a 
compatible graph as a table of function node data, fKhatll which is a table of column 
function labels of [[said]] each function node and [[the]] data of compatible edges 
connected to the function node, where the compatible graph is a graph that has nodes of 
column functions (function nodes), and wherein a pair of function nodes corresponding to 
column functions compatible each other with an edge or edges (compatible edges), and 
said method further comprising: 

wherein said "Step to Generate Column Functions" i n wh i ch, further generates 
column functions corresponding to each edge of nodes at said height of the partition lev 
set in said "Step to Find Dividing Lines" from said node table stored in "Means to Store 
Node Table", and then generates said function node data labeled by column function 
labels corresponding to these column functions, and then stores in said "Means to Store 
Compatible Graphs"; 



fu>{X) - 
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a "Step to Generate Compatible Edges" which selects the pair of compatible column 
functions from [[the]]_a set of column functions corresponding to said each function node 
data, stored in said "Means to Store Compatible Graphs", and then adds compatible edge 
which connects function node data corresponding to these compatible column functions 
and these function node, and finally updates the function node data stored in said "Means 
to Store Compatible Graphs"; 

a "Step to Generate Cliques" covering all nodes in said compatible graph with [[the]] 
a minimum number of complete subgraphs (cliques) and then generating clique data of the 
function node set contained in the clique; and 

wherein said "Step to Reconstruct Assigned BDD"-wfriG fr further reconstructs said 
BDD _for_CF by making some column functions [[toll into the identically assigned column 
functions by assigning constants to the don't care(s) of the column functions corresponding 
to each function node contained in the clique data produced by said "Means to Generate 
Cliques", and updates said node table in said "Means to Store Node Table". 

10. (Currently Amended) The Method to Reduce [[the]]_a Width of_a Graph 
according to Claim 8 wherein: 

said "Step to Find Dividing Lines" to said "Step to Reconstruct Assigned BDD" [[is]] 
are performed while changing said height lev of the partition sequentially from [[the]]_a 
height of [[the]]_a child node of [[the]]_a root node in BDD_for_CF represented by said node 
table stored in said "Means to Store Node Table", towards [[the]]_a lower height. 

1 1 . (Currently Amended) A Method for Logic Synthesis which generates look-up 
tables (LUTs) of [[the]] data for constructing logic circuits corresponding to [[said]]_a 
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multiple-output logic function F(X) from [[the]]_a BDD for CF (Binary Decision Diagram for 
Characteristic Function) of the multiple-output, logic function F(X)=(/b(X), .... f m ^(X)) with 

input variables X^, x n ) (neN), in [[the]]_a system comprising: 

"Means to Store Node Table" storing BDD_for_CF representing [[the]]_a 
characteristic function x (X, Y) (where Y=(yo, ■ ym-i) (^=2, me/V) denoies ihe output 

variables of F(X)) defined in Equation (11), as [[the]]ja node table which is [[the]]_a table of 
[[the]] node data that consists of [[the]] labels of variables and pairs of edges eo(v/) and 
ei(v,), where said multiple-output logic function F(X)=(/b(X), .... fm-i(X)) is a completely 

specified function, the labels of variables are labels given to [[the]] variables z, (z/e (Xu Y)) 

corresponding to [[said]] non-terminal node t/, in the BDD_for_CF, and a pair of edges e 0 
(v,) and ei (v,) that points [[the]]_to next transition child node(s) when [[the]] input values of 

z, (Zj€ (Xu Y)) are 0 and 1 ; and 

"Means to Store LUTs" storing said LUTs, and said method further comprising: 
a "Step to Find Dividing Lines" setting [[the]]_a height of the partition lev which 

partitions BDD_for_CF represented by said node table stored in said "Means to Store 

Node Table"; 

a "Step to Reduce by Shorting" executing , by a processor, shorten-processing 
ffthatll which is [[the]]_a processing to replace [[the]]_an edge e c (vvc) that points [fthell to a 
node vj among two edges eo(vTc) and ei(^) of [[the]]j| parent node v k of the node vj t by 
[[the]]^n edge e b (vj) other than [[the]]^n edge e a (Vj) of the node vj, in the case that [[the]]_a 
terminal node related to x(X, Y)=0 pointed by the edge e a (vj) of either edge eo(vj) or e^vj) of 
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the node vj t about the node data of the node vj related to [[the]]j[ variable y^a Y) 
representing the output and the parent node v k of the node v h where the nodes vj and v k 
are contained in [[the]]_a subgraph S 0 including [[the]]_a root node among the node data of 
non-terminal nodes stored in said "Means to Store Node Table", in the case of partitioning 
BDD_for_CF to [[the]] two subgraphs 8 0 and B^ at [[the]]_a partition line in said height of 
the partition lev] 

a "Step to Measure [[the]]_a Width of BDDs" which counts [[the]]_a number of the 
edges that point [[the]]Jo child nodes of the non-terminal nodes, whose height is smaller 
than said height of the partition lev, among the edges which are the non-terminal nodes in 
BDD_for_CF to which said shorten-processing by said "Means to Reduce by Shorting" is 
applied, and which belong to the non-terminal nodes whose height is larger than said 
height of the partition lev (where the edges pointingjo the same node is counted as one, 
and the edges pointing [[thell to a constant 0 are ignored), and produces the number of the 
edges at the partition line in said height of the partition lev as [[the]]_a width W\ 

a "Step to Count the Intermediate Variables" counting [[the]]_a number of [[the]] 
intermediate variables u by Equation (12), using the width W\ 

a "Step to form LUT" which generates LUTs from the node data and stores said 
LUTs in said "Means to Store LUTs", for the non-terminal nodes which belong to the 
subgraph S 0 including the root node, among the non-terminal nodes stored in said "Means 
to Store Node Table", in the case of partitioning said height; 

a "Step to Reconstruct BDD" which generates a binary tree which has the same 
number of control inputs as the number of intermediate variables u which is calculated by 
said "Means to Compute the Intermediate Variables", and reconstructs the BDD_for_CF by 
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replacing the node data of non-terminal nodes in subgraph Bo of BDD_for_CF stored in 
said "Means to Store Node Table" with the node data representing said binary tree, and 
updates the node table stored in said "Means to Store Node Table" by the node data of the 
non-terminal nodes in said reconstructed BDD for CF. wherein Equation (11) and 
Equation (12) are defined as follows: 
[Equation 11] 

m-l 

X (X,Y)= Afo = /iW) (") 

i=0 

[Equation 12] 

u = flo g2 W] (12) 

12. (Currently Amended) The Method for Logic Synthesis according to Claim 1 1 A 
wherein said "Means to Store Node Table" stores the BDD_for_CF as a node table, 
where said BDD_for_CF is a graph that represents the characteristic function x (X,Y) 

(where Y=(y 0 y m -i) (m^2, me/v) denotes the output variables of F(X)) defined in 

Equation (13), with said multiple-output logic function F(X)=(fo{X) /m-i(X)) of an 

incompletely specified function including don't care in outputs, said node table is the table 
of the node data that consists of the labels of variables and pairs of edges e 0 (v/) and ei(v,), 

said labels of variables are labels given to the variables z, (z,€ (Xu Y)) corresponding to said 
non-terminal node v, in the BDD_for_CF, and said pair of edges e 0 (v,) and ei (vi) pointsjo 
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the next transition child node(s) when the values of z, (z,<= (XuY)) are 0 and 1 , wherein 

Equation (13) is defined as follows: 
[Equation 13] 

m-l 

X (X } Y) = A {g { fa v Vi fa v fa} (13) 

where f LOl f u ,f Ld are [[the]] OFF-function, [[the]] ON-function and [[the]] DC- 
function defined in Equation (14), respectively, wherein Equation (14) is defined as follows: 
[Equation 14] 

/ iJ) (x) = P (* € T l <°)> ,/,,(*) = / 1 ( JCe ^" 1 ( 1 W ./^(x)-/ 1 ( X€ * _, (<0) 

I 0 (otherwise) *~ \ 0 (otherwise) 1 \ 0 (otherwise) 

(14) 

13. (Currently Amended) The Method for Logic Synthesis according to Claim 12 
wfrieb further reduces the width of BDD_for_CF represented by said node table stored in 
said "Means to Store Node Table", by th e M e thod to Reduc e th e W i dth of Graph according 
to any on e of C l a i ms 8 to 10, and then updates said node table stored in said "Means to 
Store Node Table ", and then performs from said "Step to Find Dividing Lines" to said 
"Step to Reconstruct BDD". 

14. (Currently Amended) The Method for Logic Synthesis according to claim 1 1 
wherein ; p e rforming th e fo ll ow i ng thr ee st e ps x after performing from said "Step to Find 
Dividing Lines" to said "Step to Reconstrucf'-BOP ^, said method further performs: 

a "Step to Decide Ordering of Output Variables" deciding [[the]] order n of elements 
of said multiple-output logic function F(X) to minimize [[the]]_a value of T represented in 
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Equation (15), where n =( n [0], ... , n (n [/]=) represents that fj is the Ah element) is 
the order of the logic functions f 0 (X) } /m-iP0 that are elements of said multiple-output 
logic function F(X), and supp{fj) is [[the]]_a set of the input variables that influence the logic 

function fj(eF(X))\ 

a "Step to Decide Ordering of all [[the]] Variables" deciding [[thejjjan order of [[the]] 
variables y/eY) representing [[the]] outputs and input variables x, (eX) in [[the]]_an order P 

that satisfies Equation (16); and 

a "Step to Generate BDDs" which generates node data of the BDD_for_CF 
according to the order P decided in said "Means to Decide the Ordering of all the 
Variables", and then stores in said "Means to Generate BDDs". wherein Equation (15) and 
Equation (16) are defined -as follows: 
[Equation 15] 



m-l 



k=0 



k 



U su pp(/*m) 

(=0 



(15) 



[Equation 16] 



P = (supp(/ w[ o]),y4o],supp(/ w( ,]) -supp(/ w[ o]),^[i],supp(/^2]) - (S supp(/„ w )^ ,y,pj, 

• • • ,SU PP (/ ff ( m _,j) - (l^ 8Upp(/ vM )) ,y^m-l)) 



(16) 



15. (Currently Amended) A non-transitory compute r program that imp l ements 
readable medium embedded thereon a computer program, which, when executed by a 
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computer, causes the computerto implement the Method to Reduce the Width of Graph 
according to claim 8. 

16. (Currently Amended) A non-transitory compute r program that i mpl e m e nts 
readable medium embedded thereon a computer program, which, when executed by a 
computer, causes the computer to implement the Method for Logic Synthesis according to 
claim 11. 

17. (Canceled) 
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